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Abstract
Background: Lower urinary tract symptoms (LUTS] secondary to benign prostatic hyperplasia
(BPH) are a bothersome frequent symptom in adult males. This systematic review analyzed
the available evidence on the pharmacokinetic and pharmacodynamic features of alfuzosin,
and its clinical efficacy both as monotherapy and in combination with other drugs for the orrespondence to:
treatment of male LUTS/BPH. Department of Urology,

. . . University of Florence,
Methods: A systematic review of the last 10years was performed using the MEDLINE, Careggi Hospital, San Luca
EMBASE and Cochrane libraries in March 2020. The protocol for this systematic review was Nuovo, Florence, ltaly
registered on PROSPERO (Central Registration Depository: CRD42020136120) and is available  yiymosimesive Urology
in full on the University of York website. E”H‘I’v::g[;‘rjgzpﬁzlregg'
Results: Alfuzosin is a quinazoline derivative and, although a nonspecific a1-blocker, Florence, ltaly
exhibits a selective concentration in the prostate compared with plasma in patients with Departmentof
BPH. Three registration trials assessed the safety and efficacy of alfuzosin. The 10 mg daily ﬁi@'ﬁlﬁ?j”Ji‘ife”r‘ify“;'cal
formulation has a three-layered matrix containing the active substance between two inactive ::;rfe”:;;:;;?;;a':f‘;m
coats allowing a drug release over 20 h. Alfuzosin showed high tolerability, few vasodilatory Alessandro Antonelli
effects and a low rate of ejaculation disorders over older alpha-blocking compounds thanks E;Ziﬁ:"g;‘;;’gauhr:rfgy
to the high uroselectivity of alfuzosin and its preferential concentration at urinary level. Six Universitaria Integrata
randomized clinical trials (RCTs) assessed efficacy and safety of alfuzosin versus other alpha- oo ﬁ;‘li;ers”y of
blockers + placebo: three studies comparing with tamsulosin, one with doxazosin, and two Luca Cindolo
with silodosin or tamsulosin. One RCT investigated the clinical outcomes of alfuzosin with [ebariment of Urology.
finasteride, two with propiverine and two with phosphodiesterase-5 inhibitors. Hospital, Rome, Italy

Conclusions: Alfuzosin is an effective drug for the treatment of LUTS/BPH, with a lower rate of Hi‘;;ftflri:gdeﬂ:sﬂ‘;?ya
sexual disorders compared with other alpha-blockers. Alfuzosin is also safe with low adverse : '
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morbidity. Safety and efficacy of alfuzosin has been reported also in case of combination Specialized Surgery
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standard of care zone of the prostate, and is one of the most com-  pyision of Urology,

Benign prostatic hyperplasia (BPH) is character- mon conditions in elderly men.! The prevalence of gsp?dale Sa_”“\”_fre?v
. . . . . . . . . aplenza university o
ized by an increased proliferation of both epithelial BPH increases substantially with advanced age, Rofn& Rome, |talyy
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Table 1. Receptor selectivity and pharmacokinetics parameter of alfuzosin compared with tamsulosin and

silodosin.

Receptor selectivity

Tamsulosin

Alfuzosin Silodosin

A, blocker selectivity profile2t-<

Oljp-Olip = Qlig

ol1A=a1D=0a1B Olyp = CLip = Olig

A, blocker selective affinity (1A:a1B) 10:1 1:1 162:1
Pharmacokinetics parameters Tamsulosin Alfuzosin Silodosin
Crnex (ng/mL] 10.1+4.8 13.6+5.6 27.9+9.6
Bioavailability (%) 100 49 32

Protein binding (%) 94-99 82-90 97

Excretion in urine (%) 76 24 3315
Excretion in bile/feces (%) 21 69 54.9

AUC (ng/h/mL) 151-199 194+ 75 133.7 =58
Tnax (D] 6.67 6.69 136+1.12
T2 (h] 16.13 10 4.714%3.710

alshiguro M, Futabayashi Y, Ohnuki T, et al. Identification of binding sites of prazosin, tamsulosin and KMD-3213 with
alpha(1)-adrenergic receptor subtypes by molecular modeling. Life Sci 2002; 71: 2531-2541.
bSchwinn DA and Roehrborn CG. Alphal-adrenoceptor subtypes and lower urinary tract symptoms. Int J Urol Off J Japanese

Urol Assoc 2008; 15: 193-199.

cAkiyama K, Hora M, Tatemichi S, et al. KMD-3213, a uroselective and long-acting alpha(1a)-adrenoceptor antagonist,
tested in a novel rat model. J Pharmacol Exp Ther 1999; 291: 81-91.

AUC=, area under the plasma concentration-time curve from time zero to infinity; Cmax, maximum plasma concentration;
t;,, elimination half-life; tmax, time to reach the Cmax; uroselective receptors, a, and op; vascular epithelium, oy,

with a reported prevalence ranging from 8% to
60% in the adult population.?3 BPH can cause
bothersome lower urinary tract symptoms (LUTS),
including storage, voiding and post-micturition
symptoms variously combined together.%> LUTS
secondary to BPH (LUTS/BPH) seriously affects
quality of life? and moreover impacts greatly on
public health due to the possible consequences of
untreated BPH, such as acute urinary retention
(AUR), urinary tract infections and worsening of
the renal function.%’

According to current international guidelines,3*
pharmacological therapy represents the first ther-
apeutic approach in patients with moderate or
severe LUTS/BPH. In this context, ol-
adrenoceptor antagonists (also known as al-
blockers) play a key role for the treatment of
LUTS/BPH. To date, several al-blockers with
different pharmacokinetic and pharmacodynamic
profiles have been developed for clinical use.

Aim of this systematic review is to analyze the
available evidence on the pharmacokinetic and

pharmacodynamic features of alfuzosin, and its
clinical efficacy both as monotherapy and in com-
bination with other drugs for the treatment of
male LUTS/BPH.

Evidence acquisition

Literature search

A systematic review of the English literature
was performed according to the Preferred
Reporting Items for Systematic Reviews and
Meta-Analyses (PRISMA) statement and the
Cochrane Handbook for Systematic Reviews of
Interventions.8° A PRISMA checklist is provided
as Supplementary Table 1. We searched
MEDLINE, Scopus and Web of Science to inves-
tigate the efficacy and the treatment profile of
alfuzosin in men treated with alfuzosin in mono-
therapy and in combination therapy for BPH
between 1 January 2000 and 28 February 2020.
After a first screening based on study title and
abstract, all papers were assessed based on full
text and excluded with reasons when appropriate.
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Two reviewers (A.M. and A.M.) carried out this
process independently. Disagreement was solved
by a third party (C.D.N.). The following string
terms were used: [(“alfuzosin®) AND (“BPH”
OR “benign prostatic enlargement” OR “benign pros-
tatic hypertrophy” OR “benign prostatic hyperplasia™
OR “lower urinary tract symptoms” OR “LUTS”)].

Eligibility criteria

As proposed by the PRISMA guidelines, we used
the Population, Intervention, Comparator,
Outcome and Study design approach to specify
the inclusion criteria. Reports were considered rel-
evant when they included men affected by benign
prostatic hyperplasia and lower urinary tract
symptoms (P), undergone medical treatment with
alfuzosin (I) and compared with patients with
comparable symptoms for BPH and treated
with other alpha-blockers, finasteride, dutasteride
or treated with endoscopic or open or minimally
invasive surgery for the removal of the prostatic
adenoma (C). These patients were compared to
determine the incidence of AUR and BPH-related
surgery during the medical treatment, the change
in the International Prostate Symptom Score
(IPSS), and the secondary outcome measures
were changes in individual subjective symptom
scores, quality of life score, and peak flow rate
(Qmax) from baseline at uroflowmetry. Only ran-
domized clinical trials and cohort prospective
studies according to the latest version of the evi-
dence medicine pyramid were included for quali-
tative analysis.!? Conversely, retrospective studies,
low-quality prospective studies, review articles,
editorials, comments and meeting abstracts were
excluded. References of included manuscripts
were scanned for additional studies of interest.

Data extraction

The titles and abstracts of all references retrieved in
the searches were screened for potential eligibility,
and the full texts of articles identified as possibly
being relevant were obtained and evaluated. After
full text evaluation, data were independently
extracted by two authors (A.M. and A.M.) for fur-
ther assessment of qualitative analyses. All extracted
variables were crosschecked to ensure their reliabil-
ity. Furthermore, we searched for methods and
important confounders to establish comparability.
All discrepancies regarding data extraction were
generally resolved by consensus or finally decided
by a third author (C.D.N.). A flow chart for the
article selection process according to PRISMA-P

2015 checklist is detailed in Figure 1. The protocol
has also been registered in the International
Prospective Register of Systematic Reviews data-
base (PROSPERO: CRD42020136120).

Alfuzosin: pharmacology and
pharmacodynamics

The pharmacology and pharmacodynamic prop-
erties of alfuzosin are well established and were
extensively analyzed in two reviews in Drugs pub-
lished in 1993!! and in 2002,!2 respectively.

Alfuzosin is a quinazoline derivative characterized
by the presence of a diaminopropyl spacer and
the absence of a piperidine moiety (Figure 2).
These biochemical properties determine a selec-
tive and competitive antagonist effect on the con-
traction of prostatic smooth muscle mediated by
the al-adrenoceptors.

The receptor selectivity and pharmacokinetics
parameter of alfuzosin compared with tamsulosin
and silodosin are summarized in Table 1. The
different safety and efficacy profile of various al-
blockers depend on their distinct selectivity to the
various subtypes of al-adrenoceptors (o1-ARs)
expressed in numerous human tissues. In particu-
lar, three different au1-ARs subtypes (a1-A, o.1-B
and o1-D) with distinctive features in terms of
distributions and mediated pharmacological and
physiological effects have been identified.!? In
detail, a1-A receptors are the predominant sub-
type expressed in the human prostate tissue with
an increased (nearly 9-fold increase) expression
in patients with BPH.14

Similar to the other al-blockers, alfuzosin also
counteracts the effect of noradrenaline on smooth
muscle cells in the prostate and consequently the
symptoms due to bladder outlet obstruction.!3 It
has been largely demonstrated both in human
and animal studies that the activity and side
effects of al-blockers rely on their uroselectivity
rather than the al-AR subtype affinity as previ-
ously reported.1516

In this scenario, alfuzosin, although a nonspecific
al-blocker,!7 exhibits a selective concentration in
the prostate, compared with plasma, in patients
with BPH. In detail, the selective concentration
of alfuzosin, tamsulosin, doxazosin and terazosin
were compared and, in particular, their affinity
for prostatic and renal a.l-adrenoceptors in intact
enzymatically isolated myocytes of the human
prostate and renal artery was assessed. Alfuzosin
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o
Records identified through MEDLINE, Web of Science (WoS) Additional records
S and Scopus databases: identified from reference
"g Search Query: lists of original articles and
= ("alfuzosin") AND ("BPH" OR "benign prostatic enlargement” OR "benign prostatic review articles and from
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[ "LUTS") literature search
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Figure 1. Flow chart for article selection process to analyze functional urinary outcomes in men affected by
benign prostatic hyperplasia and lower urinary tract symptoms undergone medical treatment with alfuzosin.
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Figure 2. Chemical structure of alfuzosin. Molecular
Formula: Cy9Hy;N50,eHCL. Chemical Name:
N-[3-[(4-Amino-6,7-dimethoxy-2-quinazolinyl)
methylamino]propylltetrahydro-2-furancarboxamide
monohydrochloride.

showed a significantly higher concentration in the
prostatic tissue compared with other o-blockers.!8
Also, in clinical practice, the blood and prostatic
concentrations of alfuzosin were determined in
patients with BPH treated with alfuzosin 5mg
twice daily prior to surgery in an open trial, and
high diffusion of the drug into the prostate in
BPH patients was found.!®

Several formulations of alfuzosin for the treat-
ment of LUTS/BPH have been developed.
Initially, a 2.5 mg immediate-release formulation
(administered three times daily) was developed;
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afterwards, a 5mg (administered twice daily) sus-
tained-release formulation was produced.??
Lastly, a 10 mg alfuzosin with a controlled release
over the dosage interval has been developed. As
the drug is highly soluble in water, the major chal-
lenge in making a controlled-release formulation
was to control its release from the dosage forms.
A three-layered matrix containing the active sub-
stance between two inactive coats, one swellable
and one erodible, was developed allowing a drug
release over 20h with a near constant dissolution
rate between 2 and 12h.2° The absolute bioavail-
ability of 10mg alfuzosin HCI extended-release
tablets under fed conditions is 49%. The time to
maximum concentration is 8h. Cmax and AUC_
,4 are 13.6 (SD=5.6) ng/mL and 194 (SD=75)
ng-h/mL, respectively.2® The absorption extent is
50% lower under fasting conditions. For this rea-
son, it should be taken with food and with the
same meal each day.2°

The distribution volume in healthy male middle-
aged volunteers was 3.2 L/kg after intravenous
administration.?! Furthermore, i vitro studies
showed that 82-90% of molecules are bound to
plasma proteins, with a wide concentration in
blood ranging from 5 to 5000 ng/mL.2!

Alfuzosin is mostly metabolized by the liver, while
only 11% of the molecules of the administered
dose are excreted without modifications in the
urine.??2  Oxidation, O-demethylation and
N-dealkylation are the three metabolic processes
which alfuzosin undergoes.22 The most important
hepatic enzyme isoform involved in its metabo-
lism is the Cytochrome P450 3A4 (CYP3A4).

Although it is not indicated to check the activity
of the CYP3A4, repeated administration of
400mg of ketoconazole, a potent inhibitor of
CYP3A4, following a single 10 mg dose of alfuzo-
sin, increased 2.3-fold alfuzosin Cmax.20
Alfuzosin use is also contraindicated in the case of
patients taking telaprevir and boceprevir that are
used for the treatment of hepatitis C virus infec-
tion and induce a potent, reversible inhibition of
the CYP3A4/5 enzyme families.?3

The properties of once-daily formulation of alfu-
zosin were studied in an elderly population with-
out finding any pharmacokinetic difference in 16
healthy volunteers between 66 and 78years.?*
Despite 35% greater concentration of alfuzosin in
patients aged =75years,?? clinical trials showed
no overall differences in safety or effectiveness

between subjects and

younger men.22

=65years, =75years

As regards the pharmacodynamic profile of alfu-
zosin in special populations, the presence of
chronic heart failure has not been found to sig-
nificantly affect the pharmacokinetics of 10 mg
daily alfuzosin. Concerning patients with
reduced renal function, an evaluation of the
effects of the treatment was performed on 26
volunteers, of which there were eight with nor-
mal renal function, six with mild, six with mod-
erate, and six with severe chronic kidney
disease.?> The study showed that the mean
apparent total body clearance was decreased 30—
40% in all groups with renal impairment.?>
However, the product monograph highlighted
that in clinical trials the safety profile of patients
with mild (z=172) or moderate (#=56) renal
impairment was similar to the patients with nor-
mal renal function in phase III clinical trials.?2
Nevertheless, alfuzosin should not be adminis-
tered to patients with severe renal failure
(eGFR <30mL/min) due to the lack of clinical
safety data in this group of patients.

Alfuzosin: clinical efficacy as monotherapy

Registration trials

Results from registration trials are summarized in
Table 2. The first randomized placebo-controlled
trial assessing the safety and efficacy of alfuzosin
(2.5mg TID) as monotherapy for the treatment
of LUTS/BPH was published in 1991 by the
BPH-ALF group.2® In this trial, alfuzosin was
superior to placebo in terms of increased urinary
flow parameters [including post-voided residual
volume (PVR)] and was also associated with a
lower AUR rate (0.4% versus 2.6%) after 6 months
of therapy. The overall incidence of adverse
events (AEs) was comparable between the two
groups.

Lately, in 1997, the ALGEBI group reported the
results of a randomized controlled trial (RCT)
comparing the safety and efficacy of alfuzosin
5mg BID wversus placebo; notably, of the 390
patients included, almost half of them had con-
comitant cardiovascular disease.?” After 12 weeks
of therapy, all urinary parameters were signifi-
cantly improved in the alfuzosin group compared
with the placebo one. The AEs rates (including
vasodilation-related events) were similar between
the two groups.??
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Table 2. Description of characteristics and reported outcomes of randomized registration clinical trials of alfuzosin.

Study (author) Study Duration Treatment Patients Change in Change PVR change Adverse LE
type  (weeks) (daily dose) (n) symptoms inQmax (%) events (%)
(IPSS) (%) (mL/s)
Jardin et al.2 RCT 24 Placebo 267 -32 +1.3 -9 9.0 1b
Alfuzosin 251 -42 +1.4 -39 10.8
3X2.5mg
Buzelin et al.2” RCT 12 Placebo 196 -18 +1.1 0 7.1 1b
Alfuzosin 194 =31 +2.4 -17 4.6
2X5mg
van Kerrebroeck, RCT 12 Placebo 154 -27.7 +1.4 1/ 1b
etal.28
Alfuzosin 150 -38.1 +3.2 9.4
3X2.5mg
Alfuzosin 143 -39.9 +2.3 6.3
1X10mg

LE: level of evidence; PVR: post-voided residual; RCT: randomized clinical trial.

In 2000, van Kerrebroek er al.?8 published the
results of the ALFORTT study group that con-
ducted a randomized double-blind placebo-con-
trolled trial assessing the safety and efficacy of
alfuzosin 10mg once daily and alfuzosin 2.5mg
TID wersus placebo. In this study, both alfuzosin
formulations significantly improved urinary
symptoms and flow rate compared with placebo.
Overall, both formulations of alfuzosin were well
tolerated in comparison with placebo. In addi-
tion, vasodilatory AEs appeared to be fewer with
the once-daily than the TID alfuzosin formula-
tion (6.3 versus 9.4%, respectively). Moreover, no
specific sexual dysfunctions including ejaculation
disorder were reported in the alfuzosin 10mg
once-daily group.

Efficacy

Efficacy of alfuzosin as monotherapy for the treat-
ment of BPH/LUTS has been reported in several
prospective series. Lukacs er al.?° reported the
results of a 1-year prospective open-label study
involving 2829 patients receiving 2.5mg TID or
5mg BID alfuzosin formulations. This study con-
firmed the effectiveness of alfuzosin as reported
by aforementioned registration trials. In detail,
the IPSS score was reduced by 49.6% and by
53.8% after 6 and 12 months of treatment, respec-
tively. Only 5% of included patients dropped out

due to AEs, while 33 (1.2%) patients experienced
AUR during the study period. The same authors
reported the efficacy and safety profile of alfuzo-
sin up to 36 months of treatment in a large cohort
of 7093 patients followed by general practitioners
(GPs).30 The percentage of patients/month who
dropped out, experienced AEs, AUR and surgery
were 0.6-1.6, 0.1-0.5, 0.01-0.03, and 0.1-0.3%,
respectively, underlining the long-term efficacy
and safety of alfuzosin. Of note, no cases of retro-
grade ejaculation were reported.

Afterwards, the ALF-ONE study group reported
the 2-year results of a large open-label study with
alfuzosin 10 mg once daily enrolling 839 European
patients followed by GPs.3! At the endpoint, the
IPSS improved by 7 points (-38.5%) from base-
line (p<<0.001). There were also significant
improvements in nocturia (-30%; »<<0.001) and
bother score (—43%; p<<0.001) from baseline.
Interestingly, most patients (56%) perceived
symptom relief within the first 2weeks of
treatment.

In a pooled analysis of the data from the three
pivotal phase III registration trials studies con-
ducted to test the efficacy of alfuzosin 10mg
once-daily (n=473) wersus placebo (n=482),
Alfuzosin was also associated with a significant
improvement in the absolute change of the
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nocturia criterion (reduction of the number of
micturitions per night — question #7 of the IPSS
score) from baseline to study end (84days)
(p=0.04).32

Overall, alfuzosin 10mg was well tolerated, and
the most common AE related to vasodilatation
was dizziness/postural dizziness (3.1%). As previ-
ously reported, ejaculatory disorders were uncom-
mon (0.3%) and, importantly, vasodilation-related
symptoms were rare also in elderly men and those
under antihypertensive therapy. These results
were confirmed also at the 3-year follow-up of the
same study, emphasizing the lasting effectiveness
and safety of alfuzosin 10 mg for the treatment of
LUTS/BPH.33

Indeed, the same study group investigated the
effect on sexual function of alfuzosin 10mg in
2434 sexually active patients. After 1year of ther-
apy in those men with baseline sexual dysfunc-
tion, alfuzosin was proved to improve the rigidity
of erection, the amount of ejaculate and pain/dis-
comfort on ejaculation (all p<0.001) over base-
line, with the reported improvements being more
marked in men with severe LUTS at baseline.3*

In another randomized clinical trial conducted in
52 US centers, the effects on sexual function of
extended-release alfuzosin 10 mg once daily were
evaluated.?> A slight improvement in erectile
function after the administration of alfuzosin was
found in patients with erectile dysfunction at
baseline; conversely, in all the other patients
extended-release alfuzosin significantly improved
erectile function in men with LUTS/BPH only
while maintaining a stable ejaculatory function.35
Indeed, sexual dysfunction and LUTS have a
close correlation.?% Although the mechanisms by
which alfuzosin decreases sexual dysfunction
have not been fully understood, possible explana-
tions could be related to the improvement in the
patients’ quality of life,3 to the direct effects of the
blockade of the overall oal-adrenergic receptor
signal transduction pathway on erectile func-
tion,37 and to the limited effects on ala receptors
that induce a decrease of the volume of ejaculate
by relaxation of bladder neck and/or reduce semi-
nal vesicle contraction and sperm progression.38

The Italian Alfuzosin Co-Operative Group pub-
lished the results of a multicentric study on safety
and efficacy of alfuzosin 2.5mg TID adminis-
tered for 1year.3® Both objective (uroflowmetry
and residual urine volume) and subjective [IPSS

and Quality of Life (QoL) questionnaires] out-
comes gradually improved from baseline through-
out the treatment period and only 4.3% of
patients dropped out due to AEs.

Almost in the same period, the results of a large
(4018 patients) multicenter observational study
conducted in Spain were published; in particular,
the authors focused on the cardiovascular safety
profile of alfuzosin 5mg BID for the treatment of
LUTS/BPH.%%4! In this study, alfuzosin was well
tolerated independently of the age of the patient.
In particular, the distribution of vasodilatory/
non-vasodilatory AEs was similar in all age
groups, and the incidence of asymptomatic ortho-
static hypotension was low (0.58%) and not
affected by the age of the patients, thus highlight-
ing the uroselectivity of alfuzosin irrespective of
patient age.4!

Finally, the effectiveness and safety of alfuzosin
10mg OD has been reported in the open-label
extension study of the aforementioned ALFORTI
study group.#? Among the 311 patients included,
IPSS and uroflowmetry parameters significantly
improved from baseline as well as QoL index.
Only 4.4% of patients experienced AEs (mainly
represented by slight dizziness), and ejaculation
disorders were also rare (0.6%).42

Side effects and safety profile: the role of
uroselectivity

Beside the excellent cardiovascular profile together
with the low rate of ejaculation disorders that
emerged from the above reported studies, alfuzo-
sin showed high tolerability and few vasodilatory
effects over older alpha-blocking compounds.4
The adverse rate of alfuzosin, tamsulosin and silo-
dosin are summarized in Table 3. A systematic
review of the literature (RCTs of alfuzosin versus
placebo or versus other drugs for the treatment of
LUTS/BPH) reported an incidence of AEs lead-
ing to premature withdrawal from the study rang-
ing from 5.8% to 11.8%, similar to the rates of the
placebo/control groups.** In a randomized, dou-
ble-blind, placebo-controlled study the impact of
alfuzosin 10 mg administration on blood pressure
(BP) and heart rate (HR) was evaluated in young
patients®> and concluded that alfuzosin did not
affect BP or HR.

Conversely, the ALF-ONE study group exam-
ined the impact of age, cardiovascular comorbid-
ity and antihypertensive co-medication on the
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The authors found no differences in terms of effi-
cacy and safety between the two groups, although
in patients with uncontrolled or untreated hyper-

Table 3. Adverse effects of alfuzosin, tamsulosin and silodosin compared
with placebo.

Adverse effect Drug Placebo . . . JIE
tension, alfuzosin 10mg alone or in combination
Tamsulosin2 Dizziness, % 14.9 10.1 with antihypertensive therapy appeared to
decrease systolic and diastolic BP.
Abnormal ejaculation, % 8.4 0.2
Asthenia/fatigue, % 78 55 An interesting study by Park ez al.*® assessed the
potential association of sympathetic activity sta-
Libido decreased, % 1.0 1.2 tus (low wersus high), based on HR variability
. measurements, on safety and efficacy of alfuzosin
Ambl % 0.2 0.4 . >
mbyopia, % 10mg in men with LUTS/BPH; the results of the
Alfuzosin® Upper respiratory tract 3.0 0.6 study showed that sympathetic activity status did
infection, % not influence both safety and efficacy, as well as
o quality of life, of alfuzosin.
Dizziness, % 5.7 2.8
Headache, % 3.0 18 A potential association between presence or
_ absence of metabolic syndrome and response to
Fatigue, % 2.7 1.8 alfuzosin therapy has been explored in a recent
Silodosinc Retrograde ejaculation, % 14.2-28.1  0-1.1 double-blind, randomized, placebo-controlled

study;*® after 12weeks of treatment, all patients

range : -
did benefit from therapy, independently from
Thirst, % 10.3 4.5 baseline characteristics and presence/absence of
Loose stool, % 9.1 54 metabolic syndrome in particular.
Dizziness, % range 3.2-5.1 4.5 Moreover, al-blockers have been traditionally
related to the onset of so-called intraoperative
H 1 0, .« . .
Orthostatic hypotension, % 2.6 1.5 floppy iris syndrome (IFIS) during cataract sur-
Headache, % range 2 4-55 0.9-4.7 gery with potential influences on postoperative
_ _ _ outcomes.’® A well-conducted multicenter study
Ejaculatory disorders leading 1.3-2.9 0 evaluated the effects of tamsulosin or alfuzosin

to discontinuation of the study,

. versus no medications (control group) on the
%o range

development of severe IFIS during ocular sur-
gery.’! Severe IFIS was reported in 34.3% of
patients who were taking tamsulosin versus 16.3%
of alfuzosin and 4.4% of the control group. These
results reflect the high uroselectivity of alfuzosin
and its preferential concentration at urinary level,
thus reducing peripheral side effects.

aTamsulosin [package insert] Ridgefield, CT: Boehringer Ingelheim
Pharmaceuticals, Inc, 2003.

bAlfuzosin [package insert] Bridgewater, NJ: Sanofi-Synthelabo, Inc, 2004.
¢Cho HJ and Yoo TK. Silodosin for the treatment of clinical benign prostatic
hyperplasia: safety, efficacy, and patient acceptability. Res Rep Urol 2014; 6:
113-119.

tolerability of 10mg alfuzosin;* among 6523
enrolled patients, 6.4% withdrew from the study
mainly for AEs, while 229 (3.5%) experienced
serious AEs. Overall, the most commonly
reported AE was dizziness (4.8%), whereas hypo-
tension was uncommon (0.7%). Of note, age,
cardiovascular comorbidity and antihypertensive
co-medication had no impact on the safety profile
of 10 mg alfuzosin.

Similarly, in a large multicenter open-label study,
335 patients with LUTS/BPH were randomized
to receive alfuzosin 10mg alone or alfuzosin
10 mg + antihypertensive combination therapy.4’

Comparison with other alpha-blockers

Six RCTs have assessed efficacy and safety of
alfuzosin versus other alpha-blockers = placebo; in
detail, three studies compared alfuzosin with tam-
sulosin (*placebo), one compared alfuzosin with
doxazosin, and two trials compared alfuzosin
versus silodosin or tamsulosin. The characteristics
and the results of these trials are displayed in
Table 4.

Nordling?2 reported the results a multicenter expe-
rience including 625 patients who were rand-
omized to receive alfuzosin 10mg or 15mg,
tamsulosin 0.4mg or placebo. Alfuzosin (10mg or
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Table 4. Characteristics and results of studies assessing the adverse events and outcomes of alfuzosin versus other drugs for the
treatment of benign prostatic hyperplasia.

Study (Author) Study type Duration Treatment (daily Patients Change in Change in PVR change Adverse
(weeks) dose) (n) symptoms Qmax (mL/s) (mL) Events (%)
(IPSS) (% or
mean = SD)
Nordling? RCT 12 Alfuzosin 10mg 154 -6.5 1.5 1 38%
Alfuzosin 15mg 158 -6.0 1.5 39%
Tamsulosin 0.4mg 158 -6.5 1.4 37%
Placebo 153 -4.6 0.5 34%
Buzelin et al. RCT 12 Alfuzosin 2.5mg TID 115 -3.8 1.6 /1 48%
Tamsulosin 0.4mg 118 =41 1.6 53%
(NS) (NS) (NS)
de Reijke etalc  RCT 14 Alfuzosin 10mg 105 7.5 (+0.6) 2.9 (0.5) 9.6 (+8.9) 7.5%
Doxazosin 8mg 105 -9.2(+0.6) 3.0 (0.4) -29.2 (+8.6) 12%
(<0.05) (NS) (<0.05) (NS)
Manohar etald  RCT 12 Alfuzosin 10mg 87 1143(26.19) 1576 (=208  25.80 (£17.99)  12.6%
Tamsulosin 0.4mg 89 11.03(£5.07)  14.33(x2.15)  24.42(x1473)  17.9%
Silodosin 8mg 93 7.97 (+3.84) 16.15 (+4.81)  25.74 (+15.90)  26.9%
(NS) (NS) (NS)
Manjunatha RCT 12 Alfuzosin 10mg 30 88.2% 2.57 (+ 4.25) "/ "
etal.e Tamsulosin 0.4mg 30 72.1% 2.97 (+3.00)
Silodosin 8mg 30 82.2% 1.33 (*+3.00)
(<0.001) (0.170)
Senkul et al.f Observational 12 + 12  Terazosin 5mg 40* 18.6% 12.5 (%) /1] 1 patient
Prospective versus Alfuzosin (NS) (NS) in the
10mg 15.1% 9.4 (%) Terazosin
group
Lapitan et al.9 RCT 8 Tamsulosin 0.2mg 40 5.9 (+ 5.4) 1.71 (=2.70) /11 25%
versus Alfuzosin 36 (NS) (NS) (NS)
10mg 6.0 (+6.0) 0.98 (+2.87) 19.4%

*same individuals were treated with two different agents during different time frames.
aNordling J. Efficacy and safety of two doses (10 and 15 mg) of alfuzosin or tamsulosin (0.4 mg) once daily for treating symptomatic benign prostatic
hyperplasia. BJU Int 2005; 95: 1006-1012.
bBuzelin JM, Fonteyne E, Kontturi M, et al.; The European Tamsulosin Study Group (see appendix) A. Comparison of tamsulosin with alfuzosin in the
treatment of patients with lower urinary tract symptoms suggestive of bladder outlet obstruction (symptomatic benign prostatic hyperplasia). BrJ

Urol 1997; 80: 597-605.
cde Reijke TM and Klarskov P. Comparative efficacy of two $a$1;-adrenoreceptor antagonists, doxazosin and alfuzosin, in patients with lower
urinary tract symptoms from benign prostatic enlargement. BJU Int 2004; 93: 757-762.
dManohar CMS, Nagabhushana M, Karthikeyan VS, et al. Safety and efficacy of tamsulosin, alfuzosin or silodosin as monotherapy for LUTS in BPH -

a double-blind randomized trial. Cent Eur J Urol 2017; 70: 148-153.
eManjunatha R, Pundarikaksha HP, Madhusudhana HR, et al. A randomized, comparative, open-label study of efficacy and tolerability of alfuzosin,
tamsulosin and silodosin in benign prostatic hyperplasia. Indian J Pharmacol 2016; 48: 134-140.
fSenkul T, Yilmaz O, Iseri C, et al. Comparing the therapeutic outcome of different alpha-blocker treatments for BPH in the same individuals. Int Urol

Nephrol 2008; 40: 663-666.

9Lapitan MCM, Acepcion V and Mangubat J. A comparative study on the safety and efficacy of tamsulosin and alfuzosin in the management of
symptomatic benign prostatic hyperplasia: a randomized controlled clinical trial. J Int Med Res 2005; 33: 562-573.
IPSS: International Prostate Symptom Score; NS: non significant; PVR: post-voided residual; RCT: randomized clinical trial.

15mg) significantly improved urinary symptoms
and uroflowmetry parameters compared with pla-
cebo, similarly to tamsulosin, but with a lower rate
of sexual function AEs (placebo, 0%; alfuzosin
10mg, 3%; 15mg, 1%; tamsulosin, 8%) compared
with tamsulosin. Similar results were reported by
Buzelin er al.>> who compared tamsulosin 0.4mg

once daily with oral alfuzosin 2.5mg TID for
12weeks in 256 patients; both drugs produced
similar improvements in urinary parameters, and
the rate of AEs was also comparable. De Reijke
and Klarskov>* reported the results of a RCT com-
paring efficacy and safety of alfuzosin and doxazo-
sin for the treatment of LUTS/BPH; the
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improvements between the two groups were
greater in the doxazosin group in terms of PVR
and IPSS scores, while the AEs rate was compara-
ble between the two groups. Conversely, a recent
single-center double-blind RCT assessed safety
and efficacy of alfuzosin compared with silodosin
and tamsulosin;’® the three molecules were found
to show similar results in terms of amelioration of
urinary symptoms with a similar safety profile.

Alfuzosin: clinical efficacy in combination
treatment

Several studies have investigated the clinical efficacy
and safety of alpha-blockers variously combined
with other classes of drugs active on LUTS/BPH.
The underlying rationale is based on the possibility
of obtaining a synergistic effect from the combina-
tion of drugs with different pharmacodynamic and

pharmacokinetic characteristics. In detail, seven
RCTs have tested the association of alfuzosin and
different classes of drugs, as shown in Table 5.

The ALFIN study group reported the results of
a large multicenter RCTs aiming to compare the
efficacy and safety of alfuzosin alone versus finas-
teride versus combination therapy in males aged
between 50 and 75 years with an IPSS >7 and a
maximum flow rate between 5 and 15mL/s.5¢
According to the results reported after 6 months
from randomization, alfuzosin was significantly
more effective than finasteride in terms of IPSS
changes, with no significant additional benefits
derived from the combination of both drugs. Of
note, finasteride, alone or in combination, may
cause erectile dysfunction. Conversely, it seemed
that their association did not cause clinically rel-
evant ejaculation disorders.>?

Table 5. Clinical characteristics and results of studies assessing the adverse events and outcomes of alfuzosin in combination with
other drugs for the treatment of benign prostatic hyperplasia.

Study Study Duration Treatment (drug and daily  Patients Change in Change in @max PVR change Adverse
(author) type (weeks)  dose) (n) symptoms (IPSS)  (mL/s) (mL) events (%)
(% or mean * SD)
Alfuzosin and 5-a reductase inhibitors
Debruyne  RCT 26 Alfuzosin 5mg BID 358 -41.2% 1.8 11 1.7%
etal.? Finasteride 5mg 344 -33.5% 1.8 2.9%
Alfuzosin 5mg BID plus 349 -39.1% 2.3 2.3%
Finasteride 5mg (p=0.009) (NS) (NS)
Alfuzosin and muscarinic receptor antagonists
Baeetalb RCT 10 Alfuzosin 10mg 77 -7.8 7.1 11.2 3.9%
Alfuzosin 10mg 132 -8.3 5.8 15.6 6.8%
plus (p=0.031) (NS) (NS) (NS)
Propiverine 10 mg
Choetalc RCT 8 Alfuzosin 10mg 43 -4.67 (+5.83) 0.91 (+6.57) 5.44 (+20.15) 2%
Alfuzosin 10mg 48 -5.92 (+7.77) 1.95 (£6.29) 156 (£27.3) 8%
plus b -6.56 (=9.60) 3.03(=10.18)  26.3(x725)  18%
Propiverine 10mg (NS) (NS) (NS) (NS)
Alfuzosin 10mg
plus
Propiverine 20mg
Alfuzosin and PDE5 inhibitors
Kaplan RCT 12 Alfuzosin 10mg 20 15.6% 11.7% 42.6% /1]
etal.d Sildenafil 25mg 21 16.9% 6.2% 26.1%
Alfuzosin 10mg 21 24.1% 21.1% 39.6%
plus (p=0.03)
Sildenafil 25mg
Liguori RCT 12 Alfuzosin 10mg 22 27.2% 21.7% " "
etal.e Tadalafil 20mg 21 8.4% 9.5%
Alfuzosin 10 mg 23 41.6% 29.6%
plus
Tadalafil 20mg
[Continued]
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Table 5. (Continued)

Study Study Duration Treatment (drug and daily  Patients Change in Change in @max PVR change Adverse
(author) type (weeks)  dose) (n) symptoms (IPSS)  (mL/s) (mL) events (%)
(% or mean = SD)

Ozturk RCT 12 Alfuzosin 10mg 50 26.8% 29.6% 23% 1/
etal! Alfuzosin 10mg 50 28.2% 33% 26.2%

plus (NS) (NS) (NS)

Sildenafil 50mg
Kumar RCT 12 Alfuzosin 10mg 25 -9.5(+3.5) -3.6(=1.9) -22.8(*245) /I
etal.s Tadalafil 10mg 25 -6.3(+1.5) -1.9(+2) -14.6 (£16.4)

Alfuzosin 10mg 25 -12.3(=2.8) -4.1(x1.4) -56.1(%46.2)

plus (p<0.004) (p>0.003)

Tadalafil 10mg

aDebruyne FM, Jardin A, Colloi D, et al. Sustained-release alfuzosin, finasteride and the combination of both in the treatment of benign prostatic
hyperplasia. European ALFIN study group. Eur Urol 1998; 34: 169-175.
bBae JH, Kim SO, Yoo ES, et al. Efficacy and safety of low-dose propiverine in patients with lower urinary tract symptoms/benign prostatic
hyperplasia with storage symptoms: a prospective, randomized, single-blinded and multicenter clinical trial. Korean J Urol 2011; 52: 274-278.
¢Cho HJ, Shin SC, Seo DY, et al. Comparison of alfuzosin 10 mg with or without propiverine 10 mg, 20 mg in men with lower urinary tract symptom
and an overactive bladder: randomised, single-blind, prospective study. Int J Clin Pract 2014; 68: 471-477.
dKaplan SA, Gonzalez RR and Te AE. Combination of alfuzosin and sildenafil is superior to monotherapy in treating lower urinary tract symptoms

and erectile dysfunction. Eur Urol 2007; 51: 1717-1723.

eLiguori G, Trombetta C, De Giorgi G, et al. Efficacy and safety of combined oral therapy with tadalafil and alfuzosin: An integrated approach to the
management of patients with lower urinary tract symptoms and erectile dysfunction. Preliminary report. J Sex Med 2009; 6: 544-552.
fOzturk MI, Kalkan S, Koca O, et al. Efficacy of alfuzosin and sildenafil combination in male patients with lower urinary tract symptoms. Andrologia

2012; 44:791-795.

9Kumar S, Kondareddy C, Ganesamoni R, et al. Randomized controlled trial to assess the efficacy of the combination therapy of alfuzosin and
tadalafil in patients with lower urinary tract symptoms due to benign prostatic hyperplasia. Low Urin Tract Symptoms 2014; 6: 35-40.
IPSS: International Prostate Symptom Score; NS: non significant; PVR: post-voided residual; RCT: randomized clinical trial.

Two RCTs have investigated the results of the
association of alfuzosin with a muscarinic receptor
antagonist (propiverine) in men that met the
symptom criteria for overactive bladder with
symptomatic outlet obstruction.>®> In both stud-
ies, the association of alfuzosin with propiverine
did not provide additional benefits in terms of
IPSS voiding symptom score, QoL, Qmax, and
PVR; on the contrary, storage symptoms scores
significantly improved in case of combination
therapy. These results may suggest the use of anti-
muscarinic agents in combination with an alpha-
blocker in patients with marked irritative LUTS.

Moreover, four RCTs have investigated the
effects of the combination of alfuzosin with
PDE5-inhibitors (PDE5i), two trials with tadala-
fil (10 or 20mg)®%°! and two trials with sildenafil
(25 or 50mg).%%%3 In general, the results of these
trials have demonstrated additional benefits from
the association of alfuzosin with PDE5i in terms
of both urinary and sexual symptoms without an
observed increase rate of AEs. Therefore, alfuzo-
sin + PDE5i may be a safe and effective option in
patients with LUTS/BPH and concomitant erec-
tile dysfunction also thanks to the aforementioned
uroselectivity of alfuzosin and its low rate of sex-
ual disorders.

Conclusion

Alfuzosin is a safe and effective drug for the treat-
ment of LUTS/BPH, as proven by several clinical
trials. Compared with other alpha-blockers,
mostly thanks to its high concentration in the pro-
static tissue, alfuzosin seems to be associated with
a lower rate of sexual dysfunction. Moreover, in
terms of safety profile, alfuzosin has been found
to be safe also in the case of concomitant antihy-
pertensive therapy and in patients with cardiovas-
cular morbidity. Furthermore, safety and efficacy
of alfuzosin has been reported also in case of com-
bination therapy with antimuscarinic agents and
PDES5i.
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